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In the title molecule, C 2 8H 18 Oio, the two central benzene rings 
form a dihedral angle of 31.0 (1)°. In the phthalic acid 
fragments, the carboxy groups in the meta positions are 
approximately coplanar with the attached benzene rings, being 
inclined to their planes at 2.7 (1) and 10.3 (1)°, while the 
carboxy groups in the ortho positions are twisted from the 
benzene ring planes by 83.5 (1) and 75.4 (1)°. In the crystal, 
O— H- ■ O hydrogen bonds link the molecules into layers 
parallel to the be plane. Weak C— H- ■ O hydrogen bonds and 
jt-Tt interactions between the aromatic rings [centroid- 
centroid distance = 3.7674 (3) A] further consolidate the 
crystal packing. 

Related literature 

For applications of metal-organic frameworks with semi-rigid 
carboxylic acid ligands, see: Li et al. (2008); Chen et al. (2008). 
For background to the synthesis of various semi-rigid 
multicarboxylate ligands, see: Maglio et al. (1997). 



Orthorhombic, Pnal^ 
a = 21.5817 (7) A 
b = 11.2676 (4) A 
c = 9.5025 (3) A 
V = 2310.76 (13) A 3 

Data collection 

Bruker APEXII CCD area-detector 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2005) 
r mi „ = 0.957, r maI = 0.969 

Refinement 

R[F 2 > 2a(F 2 )] = 0.048 

wR(F 2 ) = 0.118 

S = 1.08 

2857 reflections 

343 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



Mo Ka radiation 
ii = 0.11 mm~' 
T = 293 K 

0.39 x 0.32 x 0.28 mm 



5587 measured reflections 
2857 independent reflections 
2352 reflections with / > 2a(I) 
R<„, = 0.024 



1 restraint 

H-atom parameters constrained 
Ap max = 0.18 e A~ 3 
A/> mi „ = -0.16 e A~ 3 



D-H-A 


D-H 




H-A 


D-A 


D-H-A 


02-H2- ■ 07 1 


0.82 




1.85 


2.649 (4) 


164 


08-H&4- ■ Ol" 


0.82 




1.85 


2.659 (4) 


169 


03-H3-06 1 " 


0.82 




1.76 


2.575 (4) 


172 


05-H5---04™ 


0.82 




1.92 


2.732 (4) 


169 


C11-H11-06 V 


0.93 




2.46 


3.284 (5) 


148 


C13-H13-03 vi 


0.93 




2.51 


3.438 (6) 


173 


C16-H16-06 v 


0.93 




2.54 


3.431 (6) 


161 


Symmetry codes: (i 
-X + 1, -y + 2, z - 


) x,y+l,z + 
|; (v) x,y,z + 


2; (H) 
l; (vi 


x, y — 1, z — 2 
x,y, z— 1. 


; (iii) -x + 1, - 


y + 2, z + 1; (iv) 



Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

This project was supported by the National Natural Science 
Foundation of China (grant No. 21101013) and the Foundation 
of University of Science and Technology Beijing (grant Nos. 
00009805 and 06113004). 
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Experimental 

Crystal data 

C2 S H 18 O 10 M r = 514.42 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: CV5208). 
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Comment 

Various semirigid multicarboxylate ligands are being used in design of metal-organic frameworks (MOFs) having various 
potential applications (Chen et ah, 2008; Li et ah, 2008). Herewith we report the synthesis (Maglio et ah, 1997) and single- 
crystal structure of the title compound - a new semirigid multicarboxylate ligand containing two semirigid phthalic acid 
groups. 

In the title molecule (Fig.l), two central benzene rings form a dihedral angle of 31.0 (1)°. In the phthalic acid fragments, 
the carboxy groups in meta positions are approximately coplanar with the attached benzene rings being inclined to their 
planes at 2.7 (1) and 10.3 (1)°, respectively, while carboxy groups in ortho positions are twisted from the benzene rings 
at 83.5 (1) and 75.4 (1)°, respectively. In the crystal structure, intermolecular O — H— O hydrogen bonds (Table 1) link the 
molecules into layers parallel to be plane. Weak intermolecular C — H - 0 hydrogen bonds (Table 1) and jt-jt interactions 
between the aromatic rings [centroid-centroid distance of 3.7674 (3) A] consolidate further the crystal packing. 

Experimental 

To a solution of 4,4'-biphenol(1.62 g,0.01 mol) and anhydrous Na2C03(2.12 g,0.02 mol) in DMF(25 ml)stirred for 30 min, 
3-nitropthalonitrile(3.46 g,0.02 mol) was added.The resulting mixture was stirred for 48 h. Then the mixture was poured 
into water (500 ml), and a slightly yellow solid was yielded and isolated by filtration. The crude product was dried in air, 
yielding 3,3'-(4,4'-biphenylenebis(oxy))diphthalonitrile. The mixture of 3,3'-(4,4'-biphenylenebis(oxy))diphthalonitrile (3.6 
g, 0.01 mol) and NaOH (3.2 g, 0.08 mol) in distilled water (150 ml) was refluxed until the solution turned clear Then, the 
solution was cooled drown to room temperature and filtered. After the pH value of the filtrate was adjusted to about 4-5 with 
HC1 (6.0 mol/Z), the filtrate was kept undisturbed at room temperature. After about one day, a large amount of yellow solid 
of (I) was collected by filtration. A mixture containing Zn(N03)2.6H 2 0 (0.0595 g, 0.2 mmol), (I)(0.0514 g, 0.1 mmol), and 
H2O (15 ml) was sealed in a Teflon-lined stainless steel reactor and heated at 120 for 3 days. Unfortunately, X-ray quality 
single crystals of (I) were only obtained. 

Refinement 

All hydrogen atoms were positioned geometrically and included in the refinement using a riding-model approximation 
[aromatic C-H = 0.93 A, O-H = 0.82 A] with £/j S0 (H) = 1 .2U e q(C, O). In the absence of any significant anomalous scatterers 
in the molecule, the 689 Friedel pairs were merged before the final refinement. 

Figures 

Fig. 1. The molecular structure of (I) showing the atomic numbering and 30% probability dis- 
placement ellipsoids. 



sup-1 



supplementary materials 



3,3 l -[Biphenyl-4,4 l -diylbis(oxy)]diphthalic acid 

Crystal data 

C28H18O10 D x = 1.479 Mg nT 3 

M r = 5 14.42 Mo Ka radiation, X = 0.71073 A 

Orthorhombic, Pna2\ Cell parameters from 1882 reflections 

a = 21.5817 (7) A 9 = 3.0-29.1° 

b= 11.2676 (4) A n = 0.11 mm" 1 

c = 9.5025 (3) A T=293 K 

V= 2310.76 (13) A 3 Block, yellow 

Z=4 0.39 x 0.32 x 0.28 mm 

F(000) = 1064 



Data collection 



Bruker APEXII CCD area-detector 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

phi and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2005) 
r min = 0.957, T max = 0.969 
5587 measured reflections 



2857 independent reflections 

2352 reflections with / > 2cj(7) 
R int = 0.024 

Qmax = 25.0°, 9 m j n = 3.0° 

h = -8^25 

£ = -13^9 
/=-5^11 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.048 
wR(F 2 ) = 0.118 
S= 1.08 

2857 reflections 
343 parameters 
1 restraint 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 
w = l/[o 2 (F D 2 ) + (0.0626F) 2 + 0.1818F] 
where P = (F 2 + 2F 2 )/3 
(A/o) max < 0.001 

Ap m ax = 0.18eA~ 3 
Ap m in = -0.16eA~ 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
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Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a(F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 







y 


2 


^ iso ' ^ eq 


LI 


U. JJUHUU ^ 1 yf 


1 ^7R? (X\ 

l.D 1 OZ yj f 


1 6071 (A\ 
i .uu / 1 y-t f 


ft ftS4? n (Yl 


C2 


0 41 R 1 1 (\ %\ 




1 4787 (A~\ 


0 04S0 

yy ) 


P3 
LJ 


U.JUU7J l,^-'/ 




1 4674 (A\ 


U.UJZ / ^ 1 






1 31 16 


1 ^ROS (A\ 


n 044S (Q\ 


C5 




1 7679 (31 


1 ?4fS? f4^ 


0 051 5 (1 01 


P6 

LU 


n ?8Q7 (71 


1 7^(17 (41 


1 1 058 (51 

i . i yjo yj f 


0 06^8 (1 71 


H6 


n 7860 


1.1980 


1 1 061 

1 . 1 UU 1 


0 077* 


CI 


(1 7^78 0 s ! 
u.lj / o yz. f 


1 7454 (41 


1 7786 (51 
i.z/ou yjf 


0 06Q1 (1 31 

U.UU7 1 ^ 1 J) 


H7 


0.1990 


1.2236 


1.2444 


0.083* 


lo 


yj.z^ij 1 yz. ) 


1 2924 (4) 


14110 (51 
i.tiiu y~> j 


0 060Q (111 

U.UUU7 ^ 1 1 J 


H8 
no 


0 7081 


1 ^070 


1 4667 

1 .HUD / 


0 07^* 


\^y 


0 4(1475 C1 8 s ! 


1 1 76 1 (4.1 

1.1 / U 1 J 


1 0557 (41 


0 050Q (1 01 

U.UJV7 ^ 1 \JJ 


no 

Liu 


0 "}Q61 0 s ! 


1 0575 (41 
i.uj/j y^ f 


1 0751 C4.1 

1 .U / J 1 f 


0 0666 (1 T,\ 


H10 


(1 387(1 

U.JO / u 


1 0770 


1 1641 


0 080* 


li i 


0 401 6 (71 


(1 081 7 (31 


0 061 1 (51 
U.7U1 1 yj i 


0 060Q (1 71 


H1 1 

STL 1 1 




U.7UU 1 


0 Q74Q 
\J.y / 17 


0 07^* 
u.u / J 


C12 


0 41474 n ffi 


1 0775 (31 


0 8786 (41 

V.OZ.OU 


0 0446 

U.U71U V-^7 


n ^ 


(1 47^6 (71 


i i/H7 ni 


0 81 7Q (51 
u.o iz.y yj f 


0 058Q (111 
u.u joy ^ 1 L J 


HU 
ni j 


0.4335 


1 1738 


0 7248 


0 071* 


C14 


(1 41 78 (71 


1.2195 (3) 


0 9766 (51 


0 0596 (1 1 1 


H14 


0.4233 


1.3007 


0.9142 


0.071* 




(1 41 748 (1 61 


0 0380 (31 


0 7056 (41 


0 0438 (01 
u.u^jo yy ) 


n 6 

LIU 


(1 4^46 (?\ 


0 8771 (31 

U.OLZ 1 ^J J 


0 7700 (41 


0 061 6 (111 

U.UU1U ^11 ) 


H16 


0.4469 


0.7950 


0 8087 


0.074* 


n 7 
li / 


(1 4^4^ (71 


0 74^7 (41 

U. / Hj / f 


\J.\j\JyZ. yJ f 


0 0674 (\ 1 1 


H1 7 


0 4464 


0 6653 

U.UUJ J 


0.6227 


0 075* 

u.u / J 


C18 


0.41619 (17) 


0.7812 (3) 


0.4798 (4) 


0.0467 (9) 


C19 


0.3990 (2) 


0.8959 (3) 


0.4610 (5) 


0.0639 (12) 


H19 


0.3865 


0.9217 


0.3724 


0.077* 


C20 


0.3997 (2) 


0.9744 (3) 


0.5721 (4) 


0.0606 (12) 


H20 


0.3881 


1.0529 


0.5571 


0.073* 


C21 


0.42764 (16) 


0.6151 (3) 


0.1051 (4) 


0.0410 (8) 


C22 


0.3124 (2) 


0.5020 (3) 


-0.0191 (4) 


0.0539 (10) 


C23 


0.31384 (17) 


0.5530 (3) 


0.1252 (4) 


0.0458 (9) 


C24 


0.36704 (17) 


0.6045 (3) 


0.1821 (4) 


0.0421 (8) 


C25 


0.36412 (17) 


0.6571 (3) 


0.3145 (4) 


0.0466 (9) 


C26 


0.30915 (18) 


0.6577 (4) 


0.3882 (4) 


0.0587 (11) 


H26 


0.3074 


0.6929 


0.4767 


0.070* 


C27 


0.25716 (19) 


0.6067 (4) 


0.3322 (5) 


0.0656 (12) 


H27 


0.2202 


0.6080 


0.3824 


0.079* 



sup-3 



supplementary materials 



CZ5 


u.Z3y4 (Z) 


U.3334 (4) 


A "">A1 A ( A\ 

U.ZU14 (4) 


A A^QO (\ 1 \ 

U.U3V5 (11) 




A IT/1 1 

U.ZZ41 


A C 1 "7*7 
U.3l / / 


A 1 C A & 

U.1646 


A A*7T * 
U.U 11* 


<J1 


U. 33343 (13) 


1.4U00 (3 ) 


1.0300 (3 ) 


A noc C /I A\ 

U.U533 (1U) 


m 
\jL 


U.Z34U0 (10) 


1 lain fi\ 


1.0 /ZU (3 ) 


u.usyo (11) 


riZ 


U.ZolZ 


1.4Z15 


1. /4V6 


A 11/1* 

U.134* 


<J3 


f\ A A £ 1 C M 
U. 44015 (13) 


V.lHyj (Z) 


1 /177 c . (A \ 
1.4 / /3 (4) 


A A^TC /'OA 

U.U0Z5 (5 ) 


1 1 1 

ri3 


A /l O 1 1 

U.451 1 


l.ZOoo 


1.3UZ3 


A AQ/l * 

u.uy4 


<J4 


U.43y / / (14) 


1.4354 (Z) 


1.4Z1V (4) 


A A7C7 /I A\ 

U.U /3Z (1U) 


<J3 


U.46ZUZ (13) 


U.3Z43 (Z) 


U.uy /5 (4) 


U.Uov / (y) 


I I c 

ri3 


U.4y3o 


A ^/1A£ 

U. 34UO 


a ncn 
U.U33 / 


A 1 A^* 

U.1U3^ 


06 


A A At AH /"I /I \ 

U. 44146 (14) 


A *7 1 1 £ /">\ 

0.7116 (2) 


A acz: 1 

0.0561 (4) 


A A/C*7A /A\ 

0.0679 (9) 


07 


0.26478 (17) 


0.4490 (3) 


-0.0584 (4) 


0.0890 (11) 


08 


0.35855 (15) 


0.5180 (3) 


-0.0969 (3) 


0.0740 (9) 


H8A 


0.3525 


0.4863 


-0.1733 


0.111* 


09 


0.40081 (14) 


1.2559 (3) 


1.1684 (3) 


0.0626 (8) 


O10 


0.41860(12) 


0.7034 (2) 


0.3652 (3) 


0.0551 (7) 



Atomic displacement parameters (A 2 ) 
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0.0075 (13) 


0.0242(17) 


0.0159(15) 


07 


0.083 (2) 


0.132 (3) 


0.0516(18) 


-0.042 (2) 


0.0072(18) 


-0.037 (2) 


08 


0.067 (2) 


0.111 (2) 


0.0439 (18) 


-0.0010(16) 


0.0045 (16) 


-0.0348 (17) 


09 


0.0624(18) 


0.0821 (18) 


0.0433 (17) 


-0.0121 (14) 


0.0023 (15) 


-0.0300 (14) 


010 


0.0456 (14) 


0.0718(16) 


0.0479(17) 


-0.0056 (12) 


0.0097 (13) 


-0.0281 (14) 



Geometric parameters (A, °) 








CI— Ol 


1.246 (5) 


C16— C17 


1.375 (6) 


CI— 02 


1.254 (5) 


C16— H16 


0.9300 


CI— C3 


1.497 (6) 


C17— C18 


1.357 (6) 


C2— 04 


1.219(4) 


C17— H17 


0.9300 


C2— 03 


1.263 (4) 


C18— C19 


1.357 (5) 


C2— C4 


1.499 (5) 


C18— O10 


1.399 (4) 


C3— C4 


1.385 (5) 


CI 9— C20 


1.378 (6) 


C3— C8 


1.392 (5) 


C19— H19 


0.9300 


C4— C5 


1.396 (5) 


C20— H20 


0.9300 


C5— C6 


1.377 (6) 


C21— 06 


1.220 (4) 


C5— 09 


1.378 (5) 


C21— 05 


1.266 (4) 


C6— C7 


1.381 (6) 


C21— C24 


1.504 (5) 


C6— H6 


0.9300 


C22— 07 


1.246 (5) 


C7— C8 


1.370 (6) 


C22— 08 


1.253 (5) 


C7— H7 


0.9300 


C22— C23 


1.487 (5) 


C8— H8 


0.9300 


C23— C28 


1.380 (5) 


C9— C14 


1.349 (6) 


C23— C24 


1.395 (5) 


C9— C10 


1.361 (6) 


C24— C25 


1.392 (5) 


C9— 09 


1.404 (4) 


C25— O10 


1.373 (4) 


C10— Cll 


1.388 (6) 


C25— C26 


1.378 (5) 


C10— H10 


0.9300 


C26— C27 


1.368 (6) 


Cll— C12 


1.372 (6) 


C26— H26 


0.9300 


Cll— HI 1 


0.9300 


C27— C28 


1.381 (6) 


C12— C13 


1.382 (5) 


C27— H27 


0.9300 


C12— C15 


1.503 (5) 


C28— H28 


0.9300 


C13— C14 


1.386 (5) 


02— H2 


0.8200 


C13— H13 


0.9300 


03— H3 


0.8200 


C14— H14 


0.9300 


05— H5 


0.8200 


C15— C16 


1.374 (5) 


08— H8A 


0.8200 


CI 5— C20 


1.384(6) 






Ol— CI— 02 


123.1 (4) 


C15— C16— C17 


122.5 (4) 


Ol— CI— C3 


119.2(4) 


C15— C16— H16 


118.8 


02— CI— C3 


117.7(4) 


C17— C16— H16 


118.8 


04— C2— 03 


124.7 (4) 


C18— C17— C16 


119.7 (4) 


04— C2— C4 


121.8 (3) 


C18— C17— H17 


120.1 


03— C2— C4 


113.4 (3) 


C16— C17— H17 


120.1 
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p/i pi po 
C4 C3 — Co 


1 1 A 1 { A\ 

12U.3 (4) 


p/i pi p 1 
C4 — C3 — C 1 


ni n { a\ 
ili.l (4) 


po pi pi 
Co — C3 — C 1 


1 1 O A i A\ 

llo.U (4) 


pi p/i pc 
C3 — C4 — CD 


1 1 o a (A\ 
11 o.o (4) 


pi p/i pi 
C3 — C4 — C2 


nd c pi\ 
124. D (3) 


pc p/i pi 
CD — C4 C2 


1 1 /: o n\ 
116.0 (3) 


p/: pc pa 

Co — cd — uy 


ni i //i \ 
123. / (4) 


r^/; r^c r^/i 
Co — CD — C4 


1 1/1 0 //1\ 

12U.0 (4 ) 


pa pc p/i 
Uy — CD — C4 


1 1 c /i n\ 
11D.4 (i) 


pc p/; pi 
CD — Co — C / 


1 1 n n //i \ 
liy.y (4) 


pc p/; u/; 
CD — Co — Ho 


1 1A 1 

12U.1 


p~7 p/; u/: 
C / — Co — Ho 


1 1A 1 
12U.1 


po p~7 p/; 
Co — C / — Co 


1 1 A 1 //I \ 

12U.2 (4) 


po p~7 in 
Co — C / — H / 


1 1 A A 

ny.y 


P£ r"7 UI 

Co — C / — H / 


1 1 A A 

ny.y 


p~7 po pi 
C / — Co — C3 


n/1 1 / /I \ 

12U.2 (4) 


p~7 po uo 
C/ — Co — Ho 


1 1 A A 

ny.y 


pi po uo 
C3 — Co — Ho 


1 1 A A 

ny.y 


P 1 /I PA flA 

c 1 4 — cy — c i u 


nn / i a \ 
12U.0 (4) 


p 1 a pa pa 

ci4 — cy — uy 


110.3 (i) 


pi/1 PA PA 

ciu — cy — uy 


ni a {a \ 
121.U (4) 


pa nn pi i 
cy — CIU — Cll 


1 1 A 1 i A \ 

ny.3 (4) 


cy — C 1 U — H 1 U 


1 1A /I 

12U.4 


pi i pin uin 
CI 1 — CIU — H1U 


12U.4 


CI 2 — Cll — CIU 


ill /: /i \ 
121.0 (3) 


pn pi i ui 1 
C12 — Cll — HI 1 


1 1 A 1 

ny.2 


pi/1 pi 1 ui 1 

CIU — Cll — HI 1 


1 1 A 1 

i iy.2 


P11 PIT PIT 

CI 1 — C12 — CI J 


I 1 "7 C /I \ 

II /.D (3) 


P11 PIT P 1 C 

CI 1 — C12 — C1D 


1 1 a /; /i\ 
12U.0 (3) 


pn pn pic 

C13 — C12 — ClD 


111 O /1\ 

121.5 (3) 


pn pii pu 
CI 2 — CI 3 — C14 


1 1 A A (A \ 

12U.y (4) 


pn pi i un 
C12 — C13 — H13 


1 1 A <C 

ny.o 


pi i pn u 1 1 
C14 — CI J — H13 


i in ^ 

ny.o 


pn p 1 /i pn 

C9 — Cl4 — Cl3 


1 1 A 1 /I \ 

12U.1 (3) 


C9— CI 4— Hl4 


120.0 


Cl3— Cl4— Hl4 


120.0 


CI 6— CI 5— C20 


116.3 (3) 


Cl6— Cl5— Cl2 


122.2 (3) 


C20— CI 5— Cl2 


121.4 (3) 



PIT PIO p 1 A 

ci / — cio — ciy 


un / //i\ 
ny.o (4) 


pn pip p 1 a 
CI / — Cio — U1U 


1 in a /i \ 
12U.U (i) 


p 1 A PIO PI A 

ciy — cio — uiu 


1 in i f a \ 
12U.3 (4) 


P 1 O P 1 A P1A 

c i o — c i y — C2u 


1 1A C { A\ 

12U.D (4) 


pio p 1 a uin 

cio — ciy — Hiy 


1 1 A "7 

uy./ 


p">A P1A U1A 

C2u — c i y — h i y 


1 1 A "7 

i iy. / 


p 1 a pin pk 
C 1 y — C2U — C 1 D 


111 1 { A\ 

121.3 (4) 


p 1 a pm uin 
C 1 y — C2U — H2U 


1 1 A 1 

ny.3 


pk pia uin 
C 1 D — C2U — H2U 


1 1 A 1 

i iy.3 


p./; pi 1 pc 
U6 — C21 — CD 


1 n o /i \ 
123.0 (i) 


p./: pi i pn 
Uo — C2 1 — C24 


1 1 O A /1\ 

llo.U (i) 


PC P11 PI/I 

UD — C21 — C24 


1 1 O 1 /T\ 

110.2 (i) 


P"7 P11 PO 

U / — C22 — Us 


1 n i {a \ 
ili.l (4) 


p"7 pii pn 
U / — C22 — C23 


110/ / A\ 

llo.o (4) 


po pn pn 
Uo — C22 — C23 


1101 //i\ 
1 1 0.2 (4) 


pio pn pn 
C2o — C23 — C24 


1 1 A 1 /1\ 

uy. / \i) 


pio pn pn 
C2o — C23 — C22 


1 1 "7 A //l\ 

1 1 / .y (4) 


pn pn pn 
C24 — C23 — C22 


111 i n\ 
122.3 (i) 


pic pi/i pn 
C2D — C24 — C23 


1 1 A 1 /1\ 

ny.3 (3) 


PIC PI/1 P11 

C2D — C24 — C2 1 


ii/;/i /i\ 
110.4 (i) 


pn pi/i pii 
C23 — C24 — C2 1 


11/1 1 /T\ 

124.1 (i) 


p 1 A PIC pit 

U 1 U — C2D — C26 


1 n a /i \ 
123.y (i) 


pia pic r^i/i 
U 1 U — C2 D — C24 


11/1 
110.1 (i) 


pi/ PIC PI/I 

C26 — C2D — C24 


1 in a /i \ 
12U.U (i) 


pn pi/; pic 
C2 / — C26 — C2D 


1 in a ( a \ 
12U.4 (4) 


pn pi/ tji/ 
C2 / — C26 — H26 


1 1 A O 

ny.o 


pic pit ui/: 
C2D — C26 — H26 


1 1 A O 

1 iy.o 


pi/ pn pio 
C26 — C2 / — C2o 


1 in 1 {a \ 
12U.2 (4) 


pi/ PT7 U1"7 

C26 — C2 / — H2 / 


1 1 A A 

ny.y 


pio pn un 
C2o — C2 / — H2 / 


1 1 A A 

ny.y 


pn pio pn 
C23 — C2o — C2 / 


1 in i //i \ 
12U.3 (4) 


pn pio uio 
C23 — C2o — H2o 


1 1 A A 

ny.y 


pn pio uio 
C2 / — C2o — H2o 


1 1 A A 

ny.y 


P 1 PI U1 

CI — U2 — H2 


1 AA C 

luy.D 


C2— 03— H3 


109.5 


C2l— 05— H5 


109.5 


C22— 08— H8A 


109.5 


C5— 09— C9 


119.5 (3) 


C25— OlO— Cl8 


118.6 (3) 



Hydrogen-bond geometry (A, °) 



D—H-A D — H 

02— H2-07' 0.82 

O8— H8A-01" 0.82 

03 _H3-06 m 0.82 

05 _H5-04 iv 0.82 

Cll— Hll-06 v 0.93 



R-A D-A D—H-A 

1.85 2.649 (4) 164. 

1.85 2.659 (4) 169. 

1.76 2.575 (4) 172. 

1.92 2.732 (4) 169. 

2.46 3.284 (5) 148. 
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C13— H13-03 vi 0.93 2.51 3.438 (6) 173. 

C16— H16-06 v 0.93 2.54 3.431 (6) 161. 

Symmetry codes: (i) x,y+\,z+2; (ii) x,y—\,z—2; (iii) -x+1, -y+2, z+3/2; (iv) -x+1, -y+2, z-3/2; (v) x,y, z+1; (vi) x,y, z-1. 
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